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General Instructions :

()
(iz)

(1)

(iv)
(v)

All questions are compulsory.

There are 30 questions in total. Questions 1 to 8 carry one mark
each, questions 9 to 18 carry two marks each, questions 19 to 27
carry three marks each and questions 28 to 30 carry five marks
each.

There is no overall choice. However, an internal choice has been
provided in one question of two marks, one question of three marks
and all three questions of five marks each. You have to attempt
only one of the choices in such questions.

Use of calculators is not permitted.

You may use the following values of physical constants wherever
necessary :

c=3x 108 ms1

h = 6626 x 1034 Js

e = 1.602 x 10719 C

H, =4n x 1077 Tm A~!

1
4dme
0

=9 x 109 Nm? C2

Mass of electron m, = 9-1 x 1073 kg

Mass of neutron m_ = 1.675 x 1027 kg
Boltzmann’s constant k = 1-381 x 10723 J K1
Avogadro’s number N, = 6:022 x 1023 / mol~!
Radius of earth = 6400 km

qrar= 73T :
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gt yoT Sifard & |

39 J99-Y7 4 §o7 30 597 & | 397 1 G 8 § §9F YT UF 3% F &, HA
9 18 F y% Fv7 & 3% F7 &, 597 19 § 27 & 5% J97 aiF 3% &
79T J97 28 § 30 7 YAF Fv7 i HF 6 |

¥99-97 § §97 W I [G%c9 78 & | a2y, & 3P gt s y9T §, T
3H a1 UF FVT H K U SFH i i JvA § SRE TIT eI AT
W?r@#ﬂ?ﬂ?ﬁm:ﬁww##m@mﬁm%




(iv) el & 3G F AT TEE |
() & EvIE & I e WfeE FadE & T & 99T #Y 9%
g.’
¢c=3x108 ms?
h = 6626 x 10-34 Jg
e =1602 x 10719 C
w, = 4nx 1077 Tm A~

1
4me
(4]

=9 x10°Nm? c?

STaed @ Wefd m, = 9-1 x 10731 kg

<[ & Hefd m, = 1.675 x 10727 kg
FeesHE fadis k = 1.381 x 1023 JK !
HEMR # T N, = 6-022 x 1023 / mol™?
gt F B = 6400 km

1. What is the electrostatic potential due to an electric dipole at an

equatorial point ? 1

-qwﬁﬁgmmﬁgﬁ&gﬁﬁawﬁmé@ﬁﬁwwéﬁ

2. Name the EM waves used for studying crystal structure of solids.
What is its frequency range ? 1

ﬁﬁﬁwwwmmﬁﬁsqﬁw@ﬁwmwmm
T fafaw | 37 smaft R = § 2

3. An electron does not suffer any deflection while passing through a
region of uniform magnetic field. What is the direction of the magnetic
field ? 1

é@s@@hm@ﬂﬁiﬁm%ﬂmﬁwqﬁgmﬁ g foeifia 7@ e |
TaHE &7 & fom w2

55/1 3 . PiTiO.



55/1

How would the angular separation of interference fringes in Young’s
double slit experiment change when the distance between the slits and
screen is doubled ?

4 % foferd s F e qw € ¥ e A g B g s W o Bt
F FNg gaRd ¥ A1 qfEda @ar & 2

Two thin lenses of power + 6 D and —2D are in contact. What is the
focal length of the combination ? _

& qad o, R gWat + 6D A —2D ¥, T § W@ § | gAE # v
T g g ?

The stopping potential in an experiment on photoelectric effect is
1-5 V. What is the maximum kinetic energy of the photoelectrons
emitted ? _

SE-fEd T F oA § FRe e 15 V R | S TeRT-seEee @

sfysay Tfas e #2417 2

Two nuclei have mass numbers in the ratio 1 : 8. What is the ratio of
their nuclear radii ? i

T AR F FEEE GETS F A 1: 8 % | I AN el & e
2 ? |

Give the logic symbol of NOR gate.
NOR & & &% wdis Wiy |

Draw 3 equipotential surfaces corresponding to a field that uniformly
increases in magnitude but remains constant along Z-direction. How
are these surfaces different from that of a constant electric field along
Z-direction ?

I &7 % deIeY OF gefawa ge @ity fags oRam § wwwme gfg @ 2,
T Z-fRm F sfew frad wa R 1 3 Uw 3 el § fY R fim § o fe
fra fre-a7 & Z-fem & eefew € 2
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10. Define electric flux. Write its S.I. unit.

A charge q is enclosed by a spherical surface of radius R. If the
radius is reduced to half, how would the electric flux through the
surface change ? : 2

o

dgd wEd & uRe T | 39 S.IL AEe fafew |

¢ AV q fFH R o= & e gB # a< 2 | Ak e @ emwr W fewm
WU, @ 9T ¥ T A dgd Foe # o gRedd @ ?

11. Define refractive index of a transparent medium.

A ray of light passes through a triangular prism. Plot a graph
showing the variation of the angle of deviation with the angle of .
incidence. - 2

et oReRtf wem & egEdAie @ gRem @ |

aﬁ%wﬁwﬁﬁ@ﬁwﬁ—q%ﬂaﬁﬁ%lwaﬁwﬁvﬁaﬂ?%ma
fome @01 § ofiads # 76 dige 99Ey |

12. Calculate the current drawn from the battery in the given network. 2

—/VV\"W—

R;=1Q | Ry,=5Q Ry=4Q
ANMA—LAAMAAA——AMAA
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13.

14.

fu T Yead F dd ¥ o T RRE oW ReRE R |
R, =2Q
— AMMWA—————

ANAAAA—L AAMAA——AMAA

Answer the following questions :

(a)  Optical and radio telescopes are built on the ground while X-ray
astronomy is possible only from satellites orbiting the Earth.
Why ?

(b)  The small ozone layer on top of the stratosphere is crucial for

human survival. Why ?
fefafad a3t & W ST -

(a) vERNE g W@t e g W e o s & wefs X
Tid-faae & et gt F ufGRR 9RO OITHEl g @ gwa 7 |
= ? :

(b) THAUHESA F FIU BR W BEI-H ASH Wa A Sed & fou fuigs
S )

Define current sensitivity and voltage sensitivity of a galvanometer.

Increasing the current sensitivity may not necessarily increase the
voltage sensitivity of a galvanometer. Justify.

fordl ieaqniier F g gofear qar aicedr gAfear & g T |
frdl feadmier &1 v goifear § gfg 89 W 9% oaves 96 € fF 3§ deean

el § o gfg @ | 3EE g &I |
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15. Define the term ‘linearly polarised light’.

When does the intensity of transmitted light become maximum, when
a polaroid sheet is rotated between two crossed polaroids ? . 2

Mo gfaa s & aRaw T |
SE Q@ Hd NoRieS! & a9 ¥ F% 39F Uonies e HOYEE S 8, @ urEd
YIS H iEdl A(YHad &9 8dl 8 2

16. A wire of 15 Q resistance is gradually stretched to double its briginal
length. It is then cut into two equal parts. These parts are then
connected in parallel across a 3-0 volt battery. Find the current drawn
from the battery. . : 2
frdt ar, oo 9@y 15 Q 7, F dR-9R D W T aEE A o e
F TR e S 8 1 W R G aUeR i F Fer St 8 1 3 9 @ R
3-0 9 F dq & Rl F wvdmw § AT fmar S @ 1 ded ¥ o T fagyg
YR Jd HINGT |

17. (a) The mass of a nucleus in its ground state is always less than the
total mass of its constituents — neutrons and protons. Explain.

(b)  Plot a graph showing the variation of potential energy of a pair of
nucleons as a function of their separation. 2

(a) foelt Tfs @1 3E= feaw e # oM 99 I9F Egdl — -‘«*E'Fﬁ

T TeE — ¥ 3 FoEH § F9 da g | WE FiT

(b) =IfFsi & e F Rufew 3o § ReadT & s F gEET F v
aamlﬁaﬂﬁé;mm@mi

18. Write the function of (i) Transducer and (ii) Repeater in the context of

communication system. 2
OR

Write two factors justifying the need of modulation for transmission

of a signal. 2
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19.

55/1

oR o & e # (i) TRUEgW 99 (i) [Eds & #d fafa |
. JAgdr

el forier o GeR0T % foq Wigem @ SEvasdl quie 9 & SR farew ek
ERETIIEREAIE L '

A positive point charge (+ q) is kept in the vicinity of an uncharged
conducting plate. Sketch electric field lines originating from the point
on to the surface of the plate.

Derive the expression for the electric field at the surface of a charged
conductor.

OR

A parallel plate capacitor is charged by a battery. After some time the
battery is disconnected and a dielectric slab of dielectric constant K is
inserted between the plates. How would (i) the capacitance, (ii) the
electric field between the plates and (iii) the energy stored in the

capacitor, be affected ? Justify your answer.

Eﬁéamﬁgm({q)mmﬁmmm%wwr@wélﬁ@
AT | YOV B U & U8 W UEA amell fagd-aF @i iy |

frell Al @ & yB W fogd-4 & fau = gow i |

HAYdT

Rt A T SR 9 S0 G SR R T § | 39 9na qee ded
F oEE W e I 8 W wE wWagd et fSwe waghis K 8, wEmsl %
da @ & SR 1 () W R, i) GeRr ot & o fag-ae
a9 (i) ufa # dfaq e, W F1 396 @M 7 SW H g R |




20. (1) State the principle of working of a meter bridge.

(ii)) In a meter bridge balance point is found at a distance /; with
resistances R and S as shown in the figure.

.
\/

||
T
When an unknown resistance X is connected in parallel with the

resistance S, the balance point shifts to a distance /,. Find the
expression for X in terms of /;, /, and S. 3.

(i) WX 9g H IR @ fagr fafag |

(ii) mw%ﬁwﬁaﬁnﬁaﬁ,ﬁaﬁmw,Rmsﬁu%
g g [, | AT R R

||
+ |7 = Nz

W9 ST S F sy H $E I Wouy X §Afa s fear wmer @, @
Y fo Rafd g 1, W wHmaRa & ST 8 1 X $ fAw l, L aw S H
TS § &9s Jd FHiST |
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21.

22,

23.

55/1

1) State Faraday’s law of electromagnetic induction. -

(ii) A jet plane is travelling towards west at a speed of 1800 km/h.
What is the voltage difference developed between the ends of the
wing having a span of 25 m, if the Earth’s magnetic field at the
location has a magnitude of 5 x 107 * T and the dip angle is 30° ? .

() R F fage-geesr T & fam fafae

(i) I ST I9 ufy=m feum & 3R 1800 kmv/h Ft o1 § oW @ | 3H S
A4 H Y 25 m T T | IHF O W IO fawarr feaar @, afe 39
WA W YE % gEed &7 & IR 5 x 10-4 T 9 A @ & 9w
30°¢ ?

In Young’s double slit experiment, monochromatic light of wavelength
630 nm illuminates the pair of slits and produces an interference
pattern in which two consecutive bright fringes are separated by
81 mm. Another source of monochromatic light produces the
interference pattern in which the two consecutive bright fringes are
separated by 7-2 mm. Find the wavelength of light from the second
source.

What is the effect on the interference fringes if the monochromatic
source is replaced by a source of white light ?

A % -t wam § fafell F ogm @ wdd & & T 630 nm TR &
THAUT FHERT F ITAN FA W AT e IO o ¢ foEH o HON O
fFsl & 9 9999 81 mm 2 | &l g wHavl yEET 9 ¥ IO SAfqw
Ted & @ wAra e Bl F O 999 72 mm E | TR OB F W
1 TORHE FId HINT |

afe T YR G B TEG TEW & A o i O @ Sfaeo S
W IqE G2 2

Draw a schematic arrangement of the Geiger — Marsden experiment.
How did the scattering of a-particles by a thin foil of gold provide an
important way to determine an upper limit on the size of the nucleus ?
Explain briefly.

TR - e YA H TS e difew | @l # qaet o g0 a-Fvi &
yaoa ffe YeR Tfhs & GRS @ 39 W 9 &9 F Hequl Hie| aqr 2
TqE GAY A quia FHifw |
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24. Distinguish between sky wave and space wave propagation. Give a
brief description with the help of suitable diagrams indicating how
these waves are propagated. 3
M T G0 91 SN a0 G § 9 FIC | ST SIRG@l @ WerEdl ¥,

77 Ay #d gu & 2 qf 59 yor d9fa ot §, 39 dfra fgawr dfE |

25. With the help of a suitable diagram, explain the formation of depletion
. region in a p-n junction. How does its width change when the junction
1is (i) forward biased, and (ii) reverse biased ? 3
SUgG SR@ F eIl § R p-n €Y F BN &% & A wWE & | 69y @@
(i) R @, q91 (i) WERRE a99 & | T &7 F AR H6 TR
fafed e @ 2 '

26. Give a circuit diagram of a common emitter amplifier using an n-p-n
transistor. Draw the input and output waveforms of the signal. Write
the expression for its voltage gain. 3
ot n-p-n T & ST & IS IqSi® Faud H1 IR9Y M@ GifET |
fered & fraw qan frfa qimey difa | s dieear af & fog s fafag |

27. Draw a plot showing the variation of binding energy per nucleon
versus the mass number A. Explain with the help of this plot the
release of energy in the processes of nuclear fission and fusion. 3
T & A H ufEda & W9 d9 el 9fq e § uiadd @ guie & fag
% difeT | 39 TE F TeEal ¥ ASg dg9 991 e faaes S e
¥ Tl g @M1 WE Fie | |

28. Draw a schematic sketch of a cyclotron. Explain briefly how it works
and how it is used to accelerate the charged particles.

(1) Show that time period of ions in a cyclotron is independent of
both the speed and radius of circular path.

(i1) What is resonance condition ? How is it used to accelerate the
charged particles ? : ' 5
OR
(a) Two straight long parallel conductors carry currents I; and Ié in

the same direction. Deduce the expression for the force per unit
length between them.

Depict the pattern of magnetic field lines around them.

55/1 11 ' P.T.O.



(b) A rectangular current carrying loop EFGH is kept in a uniform
magnetic field as shown in the figure.

////E [/

///T‘G////

(i) What is the direction of the magnetic moment of the
current loop ?

s

(ii) When is the torque acting on the loop (A) maximum,
(B) zero ? _
TS & Tl IRG TifET | 39a FEYTe a9 defy| s @ @fd FE
¥ 39% 3TN B GEY ¥ WP FfW | :
() I8 cuize f5 aEaeie H oAl H STade Maﬁmﬁwﬁ'ﬂw
i e Wl T8 @ |
(i) G & I FME ? &R w0 F @R A H THE ITEN R TR
' fepm e @ 2

Frgar

(@) 3G e s @ @ R & e I WIzsiaﬂ%ﬁe’Hﬁr

55/1

%|§%@aqﬁwmmaﬁ%mmwﬁﬁm
d IR R gEEF &7 @i & ded i guiEy |

(b) fo7 ¥ ¥l oER #% FFAER gRER g9 EFGH el whems gase
&7 % war o R |

////E?f‘///

I

Ly

>

() o o9 % g eyl ) few e 2
(i) oY R FEW T-3mt & (A) srfeehan, (B) T 2 ?

12



29. (a) What are eddy currents ? Write their two applications.

~ (b)  Figure shows a rectangular conducting loop PQSR in which arm
RS of length 7 is movable. The loop is kept in a uniform
magnetic field ‘B’ directed downward perpendicular to the plane

of the loop. The arm RS is moved with a uniform speed ‘v’

p XK FRE X g X X

Sl e Rl TR e g

X X X X X X X

Q X X X X S x .
Deduce an expression for
(1) the emf induced across the arm ‘RS, .
(ii) the external force required to move the arm, and

(iii) the power dissipated as heat. 5

OR

(a) State Lenz’s law. Give one example to illustrate this law. “The
Lenz’s law is a consequence of the principle of conservation of

energy.” Justify this statement.

(b)  Deduce an expression for the mutual inductance of two long

coaxial solenoids but having different radii and different number

of turns. L

(a) X 9N FME ? T QPN fAET |
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30.

55/1

(b)

(a)

(b)

(a)

(b)

for # s FTHaeR 9ew o9 PQSR Tuiar T @ fwE ST RS @ awng
‘l’%w?ﬁs’ﬂﬁrﬂm%lﬂ%@qm\meqtdgﬁqﬁqéﬂ%’ﬁ@
%@@%W%maﬁ@ﬁgélngsaﬁwﬂmw
¥ fq T S R

A aigns i QEEE T A

[ X X X X X X X

l X X X xt X X X

Q X SRR 8 X X
Frffiad % fog =i o ST -
(i) 91 RS’ & Al W e faga-aws ¥,
(i) o0 @B T T & AU EvEE a@ a9, qd
(iii) T & &9 F 7 & |
g

oS & fram fafae | sge =3 m(d%mwmaﬁql”@!ﬁ‘qﬂ
foram St Seeor forgm @ T 9RO 2 1 59 %99 & g sig |

& o TR R, e G 3 @ gt fefe § %
A W1 % o e T FIT |

(1) Draw a labelled ray diagram to show the formation of
image in an astronomical telescope for a distant object.

(i)  Write three distinct advanfages of a reflecting type
telescope over a refracting type telescope.

A convex lens of focal length 10 cm is placed coaxially 5 cm away
from a concave lens of focal length 10 ecm. If an object is placed
30 cm in front of the convex lens, find the position of the final
image formed by the combined system.

OR

14



(a) With the help of a suitable ray diagram, derive the mirror

formula for a concave mirror.

(b)  The near point of a hypermetropic person is 50 cm from the eye.
What is the power of the lens required to enable the person to

read clearly a book held at 25 cm from the eye ? 5

(@ () ff o o & fau @idn Qs 57 Sfafaa 9441 guiH & fog
HifRd ST fwr sE difte |
(i) SEd FHR F QRS F qE § WA FHR F e F a9 W
oy fafay | |
(b) 10 cm BEY T & fd 39 9 ¥ T9% T 5 om g R FK 10 em
T g H A oW @ g | Ak fEd faw @ 3w oW % wmm
30 em W W, @ UIH @@ 3w A sfw wfdfeoa & fafd g«

FIST |
: srgar
(a) 3% YN fR0T oM@ & WeEar ¥ fRd swaa <iw F fau gdu 4@
: EERC IS

(b)) el Av § 7w R e % fee g 1 W A 0 50 em R 1 W
AW F oemar o 2 e weEd ¥ 98 At (@ & A7 ¥ 25 em g
T @R WY TG TEHA T 2
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